ABSTRACT. In this paper, we develop a Frobenius matrix method for solving higher order systems of differential equations of the Fuchs type. Generalized power series solution of the problem are constructed without increasing the problem dimension. Solving appropriate algebraic matrix equations a closed form expression for the matrix coefficient of the series are found. By means of the concept of a k-fundamental set of solutions of the homogeneous problem an explicit solution of initial value problems are given.
INTRODUCTION.
Numerous problems from chemistry, physics and mechaxfics are re]a.ted to systems of differential equations of the type, ([10] , [9] ), tnz(n) + tn-1Pn l(t)z(n- tnz (n) +t n-1Pn_ l(t)+ + Po(t)z g(t), tJ, g(t)eCm: (1.3) has the computational drawback of the increase of the problem dimension apart from the lack of explicitness of the series solution due to the relationship z(t)=[l,O,...,O] w(t), where W(t) (Wl(t),...,wn(t)) T. Note that as it happens in the scalar case, the Frobenius approach does not provide explicit series solution for the corresponding problem (1.1) when one considers the equivalent extended system (1.2) . The aim of the paper is to construct explicit series solutions for (1.1) and to obtain a closed form solution of initial value problems for the non-homogeneous system (1.3) without increasing the problem dimension.
The organization of the paper is as follows. In section 2 we solve in a closed form way algebraic matrix equations of the type xpn + Tn 1xpn-+ Tn_2Xpn-2 + + T1XP + TO X S, (1.4) where PeCpzp, SeCrnzp, TieCmrm or 0 < < n-1, and the unknown x lies in Cruzp. Such [7] . DF__IIN-ITION 1. Let TjeCtnzm for 0 _< j _< n-1. We say that (x,P) is a (re, p) co-solution of the matrix equation z n+T"_I Z"-+...+T1Z+T0=0 (2.11) if XeCmzp, PeCpzp, X # 0 and xpn + rn_ 1XPn-+... + T1XP + To X 0 (2.12) Let (Xi, Pi) be a (m, ni) co-solution of (2.11) for <i< t. We say that the set {(xi, Pi);1 < < t} is a k-complete set of co-solutions of (2.11) , if the block matrix W (wi, j), with wij XjP-1, for < < n, _< j < k, is invertible in Crnnzmn.
The following result whose proof may be found in [7] , provides L-complete sets of co-solutions of equation (2.11 The following result is related to the coucept of L-complete set of co-solutions for an equatiou of the type (2.11) and will be used iu sectiou 4. LEMMA 1. Let {(x.p);1 < j < k} be a L-complete set of co-solutious of equatiou (2.11) with XieCrnzn i, PieCnizni, < <_ k, n + n 2 + + n k ran. Then the block matrix 
From (3.6), the derivatives of y(t) defined by (3.5) take the form
because each Yi(t) is a Crnxn solution of the homogeneous equation (1.5), for _< 5/:. Since {Yi;1 _< j < k} is a t-fundamental set of solutions of (1.5), the matrix G(t) is invertible. Let T(t) (Tij(t)) (G(t))-1, with Tij(t)Cnixr n, for _< j < n, < _< k. Then by integration of (3.6) it follows that Ri(t qTin(S)f(s)ds + Di; DieCni:l, < < k, tleJ (3.9) Taking D 0, for < < k, a particular solution yp(t) of (3.4) satisfying y(ph)(tl) O, 0 < h < n-1, is given by
From the previous comments and Lemma 2, the following result has been proved: THF_,OREII 3. Let {Yi;1 <i< k} be a k fundamental set of solutions of equation (1.5) 
where Yi(t)Crnzni and nl+.-. +nk=nrn. If J'(t) is a continuous function in J and T(t) (Tij(t)) (G(t))-1, with Tij(t)eCnizn, for < < k, < j < n, and G(t) is defined by (3. Now we prove that if (C0,z) is a (re, p) co-solution of (4.13) and Cj is given by (4.14), for j >_ 1, then X(t) defined by (4.2) is a Cruxp valued solution of (1.1). From the analyticity of Ph(t), for 0 < h < n-1, the coefficients ph, j of (4 .1) (ii) A particular solution of (1.3) satisfying z(h)(tX =0 for 0 < h _< n-1, is given by (4.36).
The unique solution which satisfies the initial condition (4.37) is given by (4.35), where D is determined by (4.39) for _<i< t.
